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3l]*J Sgs M^glOl A-lierat 7IX1S SKO 2iD. 1EI0IE (buI I ite) 3! Sf^aiLtfl- He*EI2t2U 
SXH= XIS3LI0PI- flHKIIl 2iD. XlMSUOfe BA}gg°l SSI £X|8PI 918101 2f§fWIS 7HS 
£|010t t]D. £S3°! 2!§tWI= 0ISEIO1, ^A|OK AOEIOJ S DUMAIOPI 2D. 

o.^sjog =± |§§ A-OBfej fifiQ «i*r jqyCf. i2f3£S, g!32J i*H 2 

11 JHHS^Ql 2!0f XIEISBOf ^ §81°) 8HJS ME*9{ fi|2| iS^4^ 3<*f£|2l fl9SM4&} 
°>40) 7HAI0II 7I£0I IStfa= 2? Aliaei 31 11011 3101 g?m SfEl §fe 20ID. XIS3 
UOfe llsffll^ £201, 01501 XIS3U0W 3^ 7I£ gOfl 8*0 USA) gS3°! a»S| 01 
SOID. 

g*HB 3§2J gSOUE SD ?4=t> 1 13 s^l UEHH= JHSS! 31- §§1. 31 gE 

' - — - - _ — ~ ' "' ~ - — - ~— — T| 

I- 




is s^i sigsigAi g^2j sn %?m= Mepi §*na siihi at!- atf s^i 2JD. sth 
§71221 4S. 2t§g si sagon CHt> 2^ sjd. 

[QEW, g BS2J 2>£ iWI 21* HISsI^ 20ID. 

ag«o, Qh g =*<° E1 hi 0521m °|jf, sit 20ID. 

g7l s gg°J §*H 31011 21SH ggSD. 

Eiof I ttsDoB 3£S¥H mi\= ll^AIEl Xttttc £011 (balance)i aTQ StW 

2j §EHJE IS^AJEJr AAB 7\7M. 017IA1, V\ La. Pr. Nd, Sr», Eu. Tb 3! H2| £gM 

S 22S¥E1 flaiSD. 

B W3H DE 1*H 312) DB A1EH3S Dll 3*^Q. 

B §S2| KI2 ^AIB)l, e 0flA1,. «h In, Sc, V, Oy. Ho, Er, Tm, Vb, Lu 3! 3°l ft^lf 3E|g 
El £^£1= «M ^AIES 5S«te £01 Si ^711 Stmfe 3101 M^Q. 




S (oxygeiTvacancy)! agAI?l7|0)l' #Btf if££ SH£!D. 

a X114 ^AlEHSfMAI, APV Er, Nd, Vb, Eu, Dy, Pr, Sra 5! LaS 3ES^E1 ^ 

5 ^4AIE 15 LHAI 60 gX, 9 XISSLW SOI SI y?)l BWO 3101 «1SSD. 

B »5 tf AIEHSMAI, A7 r Er, Nd, Vb. Eu, Dy, 6d a Pr£ 7gS 32S^Ei ^Ejg |r*W 

5.1 bSeiue m^Saie. is m 01^21 oimeiok a xiEBLiot sail a?« stfsr= s^d 

3101 JJISSCh 

= TiflG ^AIEHSWIAI, VbjO. 9 LNAI 15 IX, Er. Nd, Eu. Dy, Gd 9 PrS ^gS! 32S^E1 

^a) &EH.IE Ali?RAIE 1.0 LHAI 48 IX, 3! AIMSUOh 20111 U7| itUSh= 
5*111 3101 X-USSD. 

s g«o, n? ^AiaifOBAi 15 tXSD SfS YbzO., A7h Er, Nd, Eu, Oy, 6d 3! PrS 7 Si! 32S^E1 
flBltlte s(*fi| a^oj gjeH_|c A|i?|^A|E, 3! A|S3LI0^ £0111 a*l Stitfe 1*H 3101 SI 
ISD 

B If32| 118 ^AJEHSOilAI, S&0, 20 LH« 30 IX, A7I- Er, Nd, Eu, Oy, 6d SJ PrS 7gS 3££*E1 
mz\= S»t*i AA21 eiEHIE M^RAIE, 3! AlSSUOh £0111 HJil 3101 Xil 

iaD. 

a sss| ^9 ^A|EHS, C (H1A1, 30 1XSD ScA. A7h Nd, Eu, Dy, Gd, Er 31 PrM ^gg 3£S^E1 
flB!E|= St*r«l AA2I SEfUE «i?I^Al£. 31 XlSSUOh £0111 a?fl 5£m= SXHI 3101 Xil 
gSD. 

B B32J 110 ^AIEH^OIIAI, \nA 11 LHAI 20 IX, K?\ Er, Nd, Eu, Oy, 6d 3! PrS ?g§ 3£S^E1 
^ejEIS t|4|&l AA^I SEH-IE «I^?I^A|E, 3! A|S3U0f £0111 ^711 ±%m= ItWI 3101 1 

§sDr 

B US21 XIII ^AIEH&DIIAI. 20 IXffiD Sf§ InA. A7h Er, Nd, Eu, Oy, Gd 3,' PrS 3g*! 22S* 
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B BS2I J1I2 flAiaSHHAL em 0|£2| UA a SibOi 5 LHXI 60 S%, &\ Sc, In, Y, Pr, Nd, Eu, 
Sh, 8d, Dy, Er 5=' YhS 22£¥H = A*Q.2J &fU 0I«2| ^AIE 5 LHAI 03 IX, 

5! AJS^LW 201 Ml ^ 5*>efe 3101 flSSCh 

B IfSM M flXM 31 2j gAIBISfS s«|S|0| 2©, 

8 EE* 33 y\B 3 5fU 01#2| sut ^Tfl Sttffe UN 20ID. £71 

§a§ 33 71 i^i 31 AH3I Oil S*f 311 £ 2iQ. 

B BS 2| i*H 3921 #Afl*t Af^ "El OHJEI- 0|2J &' *PI2| gAK!" £20{| 7HAI 

SQ. 

a s«o| SA|^ i§ A11^ 130| 332 7IS, 5«L 213 72R42j, *S7|2| ggai- ir§ 
«seea Afg£]^ 715 ^011 SAD 312SA1 DH° SSSIOS 21 2 (HI m 

0| AilEf^ 11^ 7 SifX Q\ER\Q\ 2J§5£! X|23LI0^ ITS i£32J S*HH 31 Oil bieKH W 
h g *}EEi U-EKH7I lIH^Oll, OiSf ^ SfSt S"=Q. 

b as oi na- ir^ § seei uerh= g#a 3§2j «i ^aieh^, em oigg e 

r^-T^ . ^ . <r on mil ni mi il»-iini ni -IT7I Irt^UCJ JH FHI - 1 <— TJ1 



ZfZjoj ai£fL|E H±?RAIE= tm^l AzQ.t ?W0t, AS La, Pr. Nd, Sn. Eu, Tb SJ H2| SttftS 7 
/5a 20gH Ei AjEHEip HH,^ gAIBISfOIIAI. oHJ 0I*2| SJEHJE Afl^?I^AIE°J #iff 15 LH 



AM5 §X2| mwm 3D. 719 WOTtt flAIGHWMM. «HJ 0I*2| SEHJE A|£?I4AIE& 25 S 




b era Oil [ttg ,12 g*H li§ »A|E 5 LHAI 60 MX, 3J ShELIOI- 3! 1EI01S 7SS! 

5£s^a testis In 4aiei mm satoa. *?i ^aie= aw*i mj, (opiai, a 

£ In, Sc, V, Oy, Ho, Er, Tb. Yd, Lu 3 32| StWS 52£^EH flBlBa)! ?>£Cr. 2?\ 

ai2J UI«3|U flAIEHSFOIAI. SfEHJE A^?RAIE£ 10 LHXI 40 V2.2. Snt!D. 

S^aw ^ajEIS All MAIEfi StiSfe 5011* SiJ^Q. SfEHJE A0±3I*AIE 

ftStf 5X8t!Ch. 

a efSM ID— SQ y£ 1 SEE1 g»l 3D°1 34 gAIEH?,^ A71 Er. Nd, Yb, Eu, Dy, Pr, 

<i r*0 V? S WOKS SttlT^E SiD: OllaOl- O.OOI LHAI 2.5 m%. tU 0|tf2| CaO 5! MgO 
5:00l LHAMO IX, YhfeQ, 0.001 LHAI 1.0 IX, ScA 0.001 LHAI 4.0 IX, SJ(SE£) InA 0.001 LHAI 4.0 
IX. 

a W9N C0€ MQ § 2EE1 ?>= I^ffl 2D2| 15 ^AJBISS 15 IX 01^2) OIMEIOK A?^ 
Er Nd Yb. Eu, Dy, IdT fr 5 32| StflS 22S¥E1 £ia!a£ SW*I Az0,2| gfERJE 

aisiic qi XI23UOI- SOIss 5**t|-. H^*!- ^AlEHoMAI, A|asUOI~ 40 IXSQ SfS | e 

°T OlianU if LHXI 22 MX2I £MU 4= 2iH. SfEHJE li?I^AIE£ 1.0 LHAI 35 1X2| °' 

oa HnS^ siS l»i ai ai^3 !si si^aieh^ai, oimeio^ 22 ixaci s 

I?f£5. SXWUl. SEHJE «^RA|E= 1.0 LHAI 38 1X2| «2S Sflit!Q. 
8 U32| SI6 fllAIEHSOIAI. 29S. YbjO. 9 LHAI 15 IX, Er, Nd, Eu, Oy, 6d S Pr S 3 

2| *tfg£ 52£^E1 djeia= Sft|4{ ^2) SEKJE A1I^?RAIE 1.0 LHXI 48 IX, 9! Al£ 

SUOh 50111 i*^Q. AIMSUOfe 40 IXfiCI 51SH1, £71 21S 10 ^tt|X D|& 

2| El SIS 3 IS 75*1 &S^D. 

2 B3H OH axn 2S2| 1? 4'AIBI2is 15 IXSQ SJS YbA, W Er, Nd, Eu, Dy, 6d, Pr 2 3 
21 32S¥E1 fieias m*i A^O,^ ajEHJE «i?«AIE S XjasUOt 50111 

A|22L|01= 40 !XSQ Sfg SES SSBfe 201 dHf5|SID. Et?, *7j aSS 10* 
fflX 0l°i2| Kllti! IS 72*1 V»»fe 201 UH,^SfQ. &EH.IE Ali?I^AJES 0.001 LHAI 
45 1X2| 2f£S £M¥ 4 KD. 

a BS2| 18 61 A| 91 if MA), S^H 3S= SczQ, 20 LHAI 30 IX, A?1 Er, Nd, Eu, Oy, 6d, Pr SJ H2| 
*t»S 7S£! 5£S*E1 fl8jE|£ SW^j A.0,2) gfElUE Afl^?I^AIE, SJ AISSLIOI- 50111 ± 
1101. AJS2U01S 40 1XSQ SfES SUBfe 201 bUf^jSIO. Etf, * 
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71 sxta 31= 10 zmt u\°m msass i§ 7241 501 un^sta. HUfStt ^ai 

81 SOI Ad, &EHJE Adl^?|3AIE£ 0.001 LHXI 30 1X2) S2£ SSItHIh 

a aj«2| jjg gAIEHSMAd, g»l 3Dg 30 gXMQ S£ ScA , A7t Nd. Eu, Oy, 6d, Er. Pr 3 3 

21 stvs 74 a 5£s^ei tm4 aa°i gfejuE su^aie, a xiasuoi sail 

SUtia. jqsSUOfe 40 1XSQ Sf£ S2S =«5l= 2S0I HH*l5dQ. E*h 471 flflfl 53? 
10 Dl»2| SieiSM i§ 7241 tJSSfe 201 bH*!3H3. gJEHJE SJ±?I^AIE£ 0.001 

lhxi 30 1x21 gqs satm. 

S g32| flllO ^AJEHSMAd, i*H8l 3D? InA H LHXI 20 1%, A7| Er, Nd, Eu, Oy, 6d, Pr 3 321 

=tms 74a 32S¥Ei aeiEis tm4 AA21 sshje si2?raie, a xi=at-w soisi s 



ElSiSS S3 7241 *>S5fe 201 HH3SH3. 
XII II 4! AJ « SOI Ad. %nm 3SS 20 1XMD InA, A7I- Er, Nd, Eu, Oy, Gd, Pr a 321 St3£ 
^gg 3£S^E1 £ E -!)E|£ S*t*d AA2I SfERJE Afl^l^AIE. a XI=3U0|- SOI It 5*)t!CK 
gj\ 31 AI210IAd, XlMaUOfe 40 1XSQ S£ S2S £«ISI3, &EHJE SI2?I^A| 

E£ Hh^smCT 0.001 LHXI 401X2) °'°£ SSISIOI, 471 3DS )0 "ax Q|oiej al^lSs 1§ 7 
241 *^*H3. 

a ifg2| fl|l2 4'AIEHSOilAd, g*HI 31= oHJ 0142) LaA 3 SmA 5 LHXt 60 IX, A7| Sc, In, Y, 
Pr, Nd, Eu, Sn, 6d, Oy, Er, Vb a 32| StttS 74 = 2£S¥Ed tm*! AA2| t\U 0\& 

21 =AIE 5 LHXI 60 IX, a Xia.3L|0l 20111 EtftO. 471 3D AJ2S0Ud, XIMSUOe 40 
IXSQ- S= S2£ SUSHI, 471 31= 10 ^HX OIE!2| KIS1SS IS 7241 *fs*o. 

a grsoo toe s»a 2921 as aajbiss spii stto, 

(13) X|a3LI0h, UOI 3 ADEIOS 743 22S^Ed SI2 %m, A7I La. Sn, 
lb, Tm a Lu£ 743 225^E1 flBjE|= Sh*Kd AA2) ShU 01421 11 ^AlE 0.5 LHXI 22.5 1X1 
StWS I*H 3D. dH^tf flAIEHSMAI. SI2 ^A|E= 77.5 IX 0142) S2£ SHtD. 471 
31= E§, SI3 #AIE^ Elite 40 IXMQ SS S2M SXBSfe J1I2 ^A|E2K InA, ScA, 
YA. MsO. CaO a 32| £iJl£ 74= 32£¥Ed flejE|= 0.5 LHW 59.5 1X2) S|L| 0142) JJI3 ^Al 
El Etm 4 E^, EEdg =^l(HIAd, 471 31S CeO,, PrA, NdA, EuA , 6dA , DyA , 
ErA, VtfeQ, a 32) S6f*g 74= 22S^Ed flBOS 0.5 LHA] 22.0 1X2) *m 01421 Sfl3 ^A|E 
1 4 21201, SU 0142) HI ^A|E a SH-I 0I42J 13 ^AJE£ SSfOI 22.5 IX OlSdOID. 

(14) WMSLIOK SIELIOI a ZdlElOdS 74= 22S¥Ed £!§)£!= SI 2 3A|E2d 4HM, CeCU, PrA, 
NdA, EuA, OdA, DyA. ErA . VhA, InA, ScA. YA a 32) Stms 74= 22£^EI <3§ia= 
0.5 LHXI 1.0 1X2) ShU 0142) Sll ^AIEI Et^fe 1^1 31. 471 1*HSI 39 S E*h LaA, 
SnA, TbA. T^A, HqA, LuA, MSO. CaO a 32| 74= 22S¥Ed <3§!E|^ 0.5 LHXI 22.0 
1X2) SIU 01421 SI3 ^AIEI Et.^ ^ 2i=Ed1. §IU 01421 Sll ^A|E a 014^21 «3 ^A|E 
7d 22.5 IX 0»tS| I i^2S SQtlDI Sl2 ^A|E7I 77.5 IX 0I42J S2S SJICD. 

(15) XI23LI0I, SIELIOI S AdiaOIS 74= 22S^Ed ^^51= ^AJE2|^I| M.5 IJlAl ffi.5 IX 
2) CeQzl 5*^^ ixlffil 31. HH2)tJ ^AlBISOIAd, ^AJE^ 77.5X 01421 S2S m?!Q. 

(16) XIM3LI0I a S1ELI0IS 74^ 22S^Ed mSi£ SI 2 ^A|E2d 4M. LaA. SmzO. , ThA , 
TbA, HqA, LuA, MsA CaO, PrA, NdA, EuA, 6dA, DyA, ErA- YbA a 32) 5^8S 74J! 3 
ogng a)eh£|^ 0.5 LHXI 22.0 1X2| SH-I 01421 Sll ^A|E, a 0.5 LHXI 22.0 1X2) CeO.1 ittmd 
3, 471 CeOk a 471 5|U 01421 Sll ^AJE7h 22.5 IX OlShSJ S2£ ^AIISIS B^fl 31. HH*! 
ei ^AIEHSWIAJ, SI2 3AIE= 77.5 IX 01421 S2S SHItfO. 

(17) XISaLIOia SIEUOIS 74= 22S¥EI <3§!£l= 40 IX 0142) 4AIE2} ftHfl. InA, SqO, 
°-' 32) S^lg 74£! 22£^Ed flaiEfe 0.5 LHXI 59.5 1X2) 5m 01421 3AIE, 3 0.5 LHXI 
22.51X2) CeO.l 5*i5l= 1»II 31. 

(18) XIM3LIOI. SIEUOI 3 SIEIOdg 74= 22£^Ed d^EIS SI2 ^A|E2h SHU, PrA, NdA, 
EuA- ErA3 32) StMS 743 22£^Ed flOISIfe 9.0 LHX| 22.5 1X2) §)LI 0I42J Sll 3AIEB 
ZtiStt %m 31. tim*l& MAJEHSCHJAd, SI2 ^A|E= 77.5 !XSD SS S2S SSI^Q. 1 
m a9S 40 IX 01421 S2S SSISI^ SI2 ^AJE2f, YtbO,, InA, ScA, YA, 640,, MgO, CaO 3 
32) StWS 74= 32S^Ed £je!EI= 0.5 LHXI 51.0 1X2) SH-I 0142) SI3 ^AlEf $7S Stt 

d9) xi53uoi, 5^Euo^ a aoeiois 74s 325^1 ^§121= 77.5 ix 01421 si 2 ^aiesi 

tlfli. DyA 3 YbA S 74 3 22sWe1 2^1= 15.0 LHXI 22.5 1X2) Sll *A|EB 5t»l= 1*11 
31. 

(20) XIMaUOl, SIEUOI 3 AOEIOIS 74= 52S^E1 m$\= 40 IX 01421 3AIE2I Wt. 
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InA, ScA, MgO, CaO Si 32J SMS ^SS 3££¥Ei 2 E -^I = 0.5 LH XI 59.5 1X21 f>l\J 0|g2| 
*AIE, S 0.5 LH73 59.5 1X2J OyAt SfJtfe 8»H 51. 

(21) wMauoh «sj[» 5! Aiaoe 7«a 2£^ei a^as 40 ix 01221 ^aie» tfwi, 

InA, ScA, MgO, CaO 9 32| SOTS 3££^E1 ^El^ 0.5 LHX] 59.5 tX2j *Ri OI22j 

*AIE, 9! 0.5 LH XI 22.5 YhAl BXM 31. 

(22) XIH3U0K or*LM a A|SIO@ 5££^E1 flejg& 40 IX 0I£2| ^AJESh 
InA, ScA 9 YAS 2£3«l- -flOIEI^ 20.5 LHXi 60 1X2J SHJ 0|#2J *A|E«. SU*K= 

%nm 31. 

(23) x)S3uok mEUoi- a Aoaoe 723 5£sw tf^ti^ 40 ix 01221 ^aiesi- *m, 

LaA- SnA, TbA, TcfeOt, HoA, LuA, MgO, CaO, PrA, NdA , EuA, OVA, ErA, VbA* InA. ScA 
I 1 32j £OT5 72*! 3££¥E1 fl§!E|^ 0.5 LHXI 45 1X2| SH-* 01221 qi ^A|E, 3 15 LHXI 
59.5 YAi B*U 31. 

(24) XI23U0K t[EUQ\ S «EIQB 3££^E1 22j£l£ 40 IX 01221 ^MEZ[ %m, 
LaA, SnA, TbA, Taj*. H °A> LuA, MgO, CaO, PrA. Nttft, EuA> DyA, Er,Q„ YbA, IrA. ScA 
a 321 SiJIS 723 3££¥E1 0.5 LH7C1 51.0 1X2] SfU 0I22J W *A|E, a 9.0 LH 
XI 23.0 1X21 BdzO.1 g*HB 39. 

B^Ofl £23 Qo*!! §*rl 31?; 52 755 *S98 4 2!Q. 

7h£ El^i 2)2 ^§££A12J i§ SE1 »fe 1S0I a e^ofl [Q3 XH^^ 4 SICK i§§ 71 

e a 3 7ieoii ess 271 swb as § ami ?n 4 2io. s*hb ass 7ie 53011 32 e 

5E|7iLh i~ g^? 7I52J SHJ- 01221 S3 2011 §*fg S«f 31011 E5i 4 aCh g 1^2] ^ 
A! EH^ C S SIUM [&E|- ItM 311 1*TAI7|7| SffiL §■ MOW 5X1 B S2J21 S|«J«!- 71 #01 A»l 
^ STCK ^^ti" 7|#^ 2Af^' 1E1 l^T, ^ 71^ LPPS 71^ a ^ ^1 ±t^Q, 
^ Um 71 3^M 7IXH i^^, ^ i ElEfe a &3 § 

s^r 31^ s Motoii gxis S2i2j 5}t^ s^r 3ii £tm ^> 2iQ. ni ich, a*r sis ar 

lais IS- 11, ttWILTOlE- ^1 a W^DIUOIE, 7 gl«21 Ot^EIOh »8» X|=aU0» ^ Ml 
^ MI, E^ MCrAIV IIS 4 SiQ. S^T 31^ 7EI ^ l^DI- M° , S»H MEI 71^ § 

w-s a 7i^ oioii ^seiai^ ^ ^orai ^ai& ^2121 ™ 

%*j 7i « Aisn 7ie sou ^si 4= aa. laon ma, s*r 31^ 21^ soil ^aie ^?ii 
il 7hi 4 an, 4aie ^?ii^^ bi^hs ^oius ^aaa. e ^21 a^a 3i£ s ^ 

OWW ^AlS 22121 5Jt}?J 7I#5 ^AIE ^?U^0il S^l ^ KD. 

^71-2] AIIER" lis Ah± ^A|?| 

SaOIMOIQK 

51 5|^S^g ,, 2go | , a « ta i g a f/j a g g T60 AK3I21 MQ ^71^ AH3J21 ^E *K3I£ 2!t^ 

LH^AI- (8»I 31 11 X[t\m 2I3H Sll 1 2^ h l ^A|7|3, DKM 

^11 17^A|5iQ. 47F21 A|| E>^1 #s 212| 2|« 53 SOU ^ aQ. 





aa. ^aie ^i^s ^1^2:^ ^oms 7^1 ^> ach 

s «^2J 1« 31S 7^ Eie] ??S(HI SSfPI 91511 7H^EiaAI3, 3!£ 5 (furnace) a LH3 
m H^lf S^t^ QfE gEDIIE A^SQ. 

m7l ^AIDIIS S IT221 3121 §§1 7HAI5PI 20ID. ' 

SAIOI 1 

^ ^1 L J^I °f^T a ilStOI, 27.3 1X2| YA, 5011 ZrQz21 A1S (01 E sE 95X)1 
0"025' ?)HI21 AIS §151 ^3£S 3!*JO. EOOIXi 1EHAI Art^ll 1 a ^E ^El 

^S*HQ. AIS2J xl^ a S1F1 i^^STII ^SohOI ^3 aEl Oil ^ES ^ S§ 

1200TOi|A121 m CBOIEiS^H, 1.95 WM21 § 2.EE 4=x|l Tfl^CF. 

^AIOI 2 

^ Bzi- s^r a 15.7 1x21 ya* 16.7 1x21 goa. &011 zro^ ais (ois ^e 

90.81)1 aSJSCK 0.025' ^121 AIS1 ^3£S CJ-AI 3l5ffi, aiOW 1EHAI SSOIAI *SSCK 

IGOOTOI/jSI ^§ L110IE1S¥E1, 83 1.37 WM2| 1 SEE 4x11 

flAIOI 3 

19 1X2J Si^Q,, 5011 Zr0 2 2| 13 5«1 311, 8WOIU 35 SOU 1EI 71^ S*T£S 

gsTAisaa. aom i2HAi saofl/j g ^ei 32 §s*aa. ma ^xi^ 33 1x21 sua, s 

9-5 



10-2004-0018178 



Oil ZrQ,2| Bg AJgOfl CH«1 0IS2I *§£g^9 2D §B SE^ §1 5! SJ 33 

2j ggg^Ei AIS2I §3 1E1 ™EM CHSt SgSJOl I400TOU121 4g DlOIEiS^EI, 

g2 1.26 B/nK2| 1 3EE 4*11 MmQ- 

S*g°J 

A^jee ^goj a ^ S0| , W m ai?, m^ijS 9 LHOhEgi ISSUL 0.72J g- 

ife °i$a awf ags m gas atAia 3121 ses a&Aiaa. oim coa 

£S2| 2£1 £±AISQ. [Q3A1. a ITSM me iSI 315! 7IS St €IS 1*5! 1SS §3 « 

goi s?i»a 



j??-?^ sir 

A7^ La, Pr, Nd, Sra. Eu. Tb 3! 32) Stt«£ ^SS! 32S^E1 flBiaS AA2| SHJ- 01321 gf 

EHJE H±?I3AIE 15 1% 013, S XIM3U0K AflaOF 9! ttHJOK 3££¥E1 fiaiafe 50 

IX 0|32| ?f££ £13F= 11 S*J5\= 30111 SiiSfe SStfl 31. 

STtr 2 

11*HHI aCHAI. SU 01321 ahEHJE 1±?RAIE7|- 15 UW 45 IX ««2| * SlSfe 1 

7*11 31. 

3 

awn sow. sm oi32i eauE h±?waie^ 25 ix 01321 s i^2s eai 

31. 
S7&4 

nwoi acH/d. 11 ^aie^j wsauoe! axm as. 

S7&5 

WWW 2J01A), 3911 3AIE71 S1ELM2J 1*H 31. 

nntoi siout n ^aie;?i- Aieiota s»n ai. 

s! l3s PaskSa 38s ^"sTstu 01321 ai ^aie 0.5 lhai 22.5 sxs stm 

5 g*HSI 31. 

IT&HHI 2DIAI, 12 3AIE71 77.5 IX 01321 Sf££ SH*F= fl*B 31. 

XOT&fOfl SJOW, 12 3AIE7I- 40 IxaQ S@ 2f££ S1SKD, 1*0. , ScA, VA, MgO, CaO g 32| 
*t»S 7<§* 3££*E1 dB!EI= 0.5 LHXI 59.5 fX2| *HJ 01321 3AIE1 S» 

i si. 

HI 76 KM oiniiH ftlM. Q|AI-°| JHI1 a/J^ 9 SH-h 0|32| 13 ^A|E7) 22.5 IX 0|5h2| # *^l£g £ 

£ 0.5 LDAT. 22.0 1X2| *m 01321 13 ^AIEI 5*^= BXHI 31. 

H 

A^23uo^ nsuoh sj mews 5£s^eh ^^9= 12 ^aie^ tm, ceo,, Pr,o„ hp,, 

hiA. UA. OyA, ErA, VbA, InA, SczO,, VA 9 H2| St^gS 5£S^EI £|e!£l= 0.5 LH 
73 1.0 1X2) §m 01321 11 ^AIEI 5tJS1= S*HB 31. 

s^ri2 

MlltHW SiCHAH oH-f 0132) 11 ^AIE S 3HJ- 01321 13 ^AIE7h 22.5 IX 0lo|-2| # *ilf£S £ 
mh m %E7f 77.1 « C 01321 2f£S SlShS, UA. TbA, T^O,, HqA. btA. MgO, 

CaO SJ 32] Z% y mS. 3£S^E1 a@{EI= 0.5 LHA1 22.5 1X2] SU 01321 13 ^AIEI 471 
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13 

WgaUOK «SU» 9! AflBIOfS 729 32££E1 2 E -3£lir 3AIE2I- IffiD. 20.5 LH 7:t 22.5 1X2] 
CeCbl 5£»5fe Bftl 59 , 

S7S 14 

B13*MHI 20W, ^AIE7r 77.5 IX 0122] £XBof= B*HB 59. 

15 

flMauOl- S! oeUO^ 72 32£^E1 2 E -!|EI£ X1I2 3AIE2I- tJflO, LoA , SoA , TbA, TmA , 
HoA, LuA, MgO, CaO, PrA, NdA, EuA, 64a, DyA, ErA, Vb^Q, SI 32| 5£J1£ 5££^ 
El £^3= 0.5 LHXI 22.0 1X2] SRi 0122] Jill ^M£, SI 0.5 LHX1 22.0 1X2] CeO.M 5t»m, 2 
71 CeQ, S! 271 *»U 0122] HI ^A|E^ 22.5 IX OISPI SWofe B»fl 39. 

8W1B 

H15*HHI SiCHAI, 7312 77.5 IX 0122] 2££ £TOh^ iTffl 59. 

17 

XIMSLW 8! SffUOS 723 32£¥E1 flSJHfe 40.1X 0122] 5A1E» ««L InA, ScA 9 3 
2| ^ajej 3o^ Ej ajeh^j^ 0<5 LH xi 59.5 1X2] UHJ 0122] ^AIE, 9! 0.5 LHXI 22.5 1 

X2] CeQzl 3*tfr~ B*HBI 59. 

37*J 18 

aeauoh m=uoh si «aos 722 3££¥Ei 2 E -*i£i= H2 saie» m\. PrA> NdA, EuA, 

ErA Si 32] SiMS 72 32£¥E1 £1 E -^I~ 9.0 LHXI 22.5 1X2] *m 0122] 7311 4AIEB Ssf 
19 

*o mm a«Ai. 7312 ^aie^ 77.5 ixsa s@ °*o £ b*m 39. 

20 

qiWOfl SiOiAd, *i|2 ^A|E~ 40 IX 0122] °?o S gxRUL YbA * InA, ScA. VA. 640,, M^3, 
CaO 3 32] S»S5 72S 3£^¥E1 flOIEIS 0.5 LHXI 51.0 1X2] «m 01221 13 ^AjEl 
3 5*tffe B*WI 59. 

S7S 21 

XI55U0K SI Maoe 72* 3££^EH flOiSIS 77.5 IX 0122] I »2 2AE» *hi. 

OyA^VbAs? 722 3©3«H AiEHt^ 15,0 LHXI 22.5 1X2] Xil 1 *A|Et SUfffe ixW 39. 

XI23UOK ttSUIH SI AflElOhS 72S 3££^E1 40 IX 0122] *A|E2F SHI, InA , 

ScA, MgQ, CaO S! 32] 3£S^E1 ^ E ^tl^ 0.5 LHXI 59.5 1X2] ^H_h 012*1 

SI 0.5 LHXI 59.5 1X2] DyAM BSffll 59 . 

S7&23 

XIS3U0K o^LIOF S! MBIOhS =?«a 3£S^E1 ^£1^ 40 IX 0123 ^AIE2^ ttfll, loA . 
ScA, MgO, CaO 5! 32] gHS 5£S¥E1 fl^EIS 0,5 LHXI 59.5 1X2] §H-h 0122] ^AIE, 

SI 0.5 LHXI 22.5 1X2] YbA! B»l 59 . 

24 

XI^SLIOK 5fEU0f SI AUSIOhS 72E! 3£S^E1 d^£!~ 40 IX 0I22] ^AIE» ttll, tOzl . 
ScO, SI YAS 3£S^E1 Aj^ti^ 20.5 LHXI 60 1X2] »HJ 0122] ^A|Ef B*H 

59. 

XIM3U0K 7>IEL\0\ SI AflEIOhS 72£! 22^E1 ^ E ^£l^ 40 IX 0122] 3AIE2h tHW. La^a . 
Stfea TbA, TnbO,, HozQi, LuA, MgO, CaO, PrA, NdA, EuzU, OyA, ErA, YhA, InA, ScA SI 32] 
72^! 2£^E1 >y^£|^ 0.5 LHXI 45.0 1X2] 5U 0122] II ^A|E, SI 15 LHXI 59.5 1 
fel YAI St^fe ^^1 59. 



9-7 



10-2004-0018178 



3^26 

XIMSUOK o[±L\D\ a «aiQS 3£2_^Ei 40 1% 0I£2| ^A|E2|- »HL LaA , 

S«A, TbA, TmA, HoA, LuA, MgO, CaO, PrA, NdA, EuA, DyA, ErA, YbA, InA, ScA S H2) 
^2£J 52£^E1 0.5 LH XI 51,0 t*2j mU Q|£2| 311 ^A|E, a 9.0 LHAI 23 IX 

2J 640,1 *£tff^ B*ffll 39. 

30 IXfiQ 22| ScA, A?!- Nd, Eu, Dy, Gd, Er, Pr a H2J St»3 5£S^Ei 2 E 4£I^ 

AA2J seLiE «±3RAIE, 3! 50112! Xl^SUOH SftlO 39. 

8W2D 

a27tH» 2KHAI, X|B2L|0Pt 40 gXfiCI- ?f°S £XH5fe BftH 39. 

aZfcWO 2101 AL 10 *IDXDIEf2| EISl^s ^A^g Bflfl 39. 

aZWM 21CHAI, gfEHJE «±?RA|E3|- 0.001 LHAI30 IX g?|2J °*£5_ gagfe B*HBI 39- 

2D Sr^ ^2] InA, A7I- Er, Kd, Eu, Dy, Gd, Pr S 32] £t« £ 72*! 2££^E1 tf^Ei^ 

AA o| atfLIE Ail^l^AlE, S SOUS! ^ISSUOH B*M 39. 

a3WM SiOiAj, XI53U0PI- 40 3S ojog gfflSfe B*ffi| 39. 

33 

a3WW SCHAI, 10 ^iL\% 012*21 ill^lSM IS SUflfe B*M 39. 

SnW34 

a3WM KOtAI, BEHJE «±?RAIE7f 0.001 LHXl 40 1X2J g£3 £XBo^ BH9I 39. 
87© 35 

LaA a SfUzO. § uH_h 012 5 .60 IX, W Sc, In, V, Pr, Nd, Eu, Sm, Gd, Oy, Er, Yb a 32J s 
£M£ 722 3££^E1 2 E -*!EI£ SW*| ^0.2] sm 01^2] ^A|E 5 LHX1 60 1%, a 201121 733 
2LI0H Sltffe flXH 39, 
S7&36 

asvoi SiOiAi, nssuopi- 40 ixsa as 2£s satis b*m 39. 

SWOT 

H35SHM 2J0IAL 10 9EK DISJ2I al^l^a IS Sttffe 3*19 39. 

SW9B 

aw, aw, a»w, aiw, aiw, aiw, bibb-, azw, antrum azw, aaw a »aw 
g cub ^oii siCHAi, 7ii ^ mm 39. 

^is a aw, aw, aiw, aiw, ais», aiw, aiw, a2W, a2w lhxi a2w, a 

31^ a imV S 01^ ti" i*H 391 ^ Ma. 

a3w« sioiAi, ^ ^i^oi ua ?ia ^ti^, sbm ^ixh a te, eie^ ^ a ?a « 

^ S 5H-h oi St^fe is. 

aawoj SUM, ^ i\e a axn 39 §zm\ s^r 391 4^ stit^ is. 

S^W42 

a411H)0 SiCHAI, 3901 ^Ole 5^ IS, ^OILIOIE, ^OILI-OIE, MCrAlV ii a 
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siCHAi, ei«i e^ lhs pisoo ai^ei^ ^si stjs^ i§. 

£75*44 

20W, 34 71501 il^ 53 m g^DIUS 72E]= ^A|E ?>H, 

gag sgoi *aie ±nm S=f2 11. 

45 

num siCHAj, g*r snoi n 21^ 53 son ^aie a*n 5101 21^ 53 

^aie ^^ou s=is i§. 

Kil39^0{| SiOlAj, §*HSI 3SJHI- 34 715 AK3IQ1! AflEPJ S*f 3Dt 1§. 

*il41*KHI SiCHAI, #4 »tft ^AIFIH LH^£ S! ^^SK3t (ohTIU), 0.72] 4^ 

51 2fe 1U£ 5*£¥E1 ^El~ ti£ S*N 47h 

5 5*^Kr ii, 
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